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2.0 


0 


0 


0 


0 


0 


0 


118 


98.75 


1.0 


025 


97 


Sb 


3.0 


1 


0 


0 


1 


2 


2 


<© 


98.75 


1.0 


025 


98 


Sb,Bi 


$1.0 


0 


0 


0 


0 


0 


0 


<@> 


98.75 


1.0 


0.25 


98 


SbJBi 
Pbjji 


$0.5 


0 


0 


0 


0 


0 


0 



&mmm7 i \cn/vtz-<—* b&wmi,tz&, ±isufc 
mmm&*mmmm7 i id**u mmm&7 1 ic#j2 

[0 0 8 1] £fc. ±fr^tzmm&&£lft<D&&T\ P 40 
2 4 0t-2 4 5t:gST*fc5OT, JilBLfc^^p^p 

[oo8 2] &nm&&&nm&titz& 
mm&7 m&nm<n&m4<Dm&bmm<n so 



h&>£mzAstz#-/i'4 4 rir(d N &nmu&&m%i£ 
thtzmmmfo7 1 #$-3 2&mni,tz 0 t\<Dmh&Mkx 

^^^^ttC S P 4 1 (^)t^4 l^f 0 fc*5. m 
4*P\Z&\,^Xte^ CSP41l:FCi^lTI/^o 

[oo8 3]»^ *&w&bte, &mmu&&nm 
zthtzmmmm7 1 i:^lt, m^nm<DMm4<Dm& 

tz^— * h*5£m-*A,tz#-/i<>4 4^t\z^ &mmi$& 
&nm£titzmmm&7 1 #$-3 2ttiiLf: fl -com 
T&mx^&.&%$Li,tzc s p 4 1 co^m 4 ^7jk-r Q 

[0 0 8 4] t4lO^Lfce^b, ftAstii^—X hto 
J:{;ij:A/^-/U4 4lt Sn#tt9 7. 7lt%-9 
9. 3lt%gS, Ag^»0. 5fifl:%~l. 5MM 
%mgt*5±XfiCui>mO. 2lt%-0. 8lt%gg 
£ Lfcj&J&£ l/£#<h U rttf-Bi, Pb, Sb, Z 

n*$<t^i n<oo^ta< ti> imm&&&xm2mm 
%u&£iTmu^tz*&& m4\z*$\,^xte&,n&^'iz% 
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liA/^c-<— ^ h >^4 4 ^^D-T5 Bi, P 

b, Sb, ZnjoJ:t;inlt ^«Df^2lf% 
gjtHT^I-tt, *««Htt*J:t»WITittt*r« 

T^-frSSB^^*^^'-^* 5 ^ 0 ^ 0 **** ^ 4 
tfJfcl*S^Tf2, Sn#98. 2 5lf%-9 8. 7 5fi 
§o/ 0> Ag^O. 7 51I%-1. 2Smm%&&TfC 
u^o. 2 5lf%-0. 75li°/otfc5»^8S 

[0 0 8 5] *SHft^*ffi5JC*5^Ttt, HA/fc^-* 70 
h i3 J: mi A/^?^—^ 4 4 0||^S ndS#&9 7. 7fi 
t%-9 9. 3lt%gS, Ae&ffiO. 5lt%- 
1. 5«*%S«*3*tt5Cu*SWO. 2li%-0. 8 

#-,1,4 412, mo. 2®fi%-0. 8lf°/oSS^fi 

4 4te, tiAyfc-<-^ h*3j;Wi^->4 4(C^£ 20 
ti5Ag«rftO. 5lt%-l. 5tt%SSi:t5- 

[0 0 8 6] dMfcOJgffi 6 ) *Hlfe^»!» 6 fit, £ 
u^/^y wte?ss<ytr—z/ (Wafer Process 
Package ; J£TF, WP PiRt) «flf*Jfl^T««rt-* 30 

[008 7]i7 (a) (b) fi, #*JSOfl5ffi 

-Cfct), ^7 (b) tt, 87 (a) *<DF-Fmz*3tt 

zmnwtmmx&z* 

[0 08 8] m7 (a) (b) fc*-*" «fc 5 ^ 

5 6(0«fl:lt (^^Sffi) 8 2^K 

[0 0 8 9] ftl-, iElfc^^^y^S l o»iS 

[o o 9 o] ms^-r^m^^^ 91 

H^pSMI SFET (Metal Insulator Semi conduc 
torField Effect Transistor) , nfMI SFET*5<i; 




#fHl 2001-332641 
24 

9 1^3yfyy8 1 c7)^^«±tCfigE^LdS 

(2, fckitraH-fb^y 3VK^b*5IBM*61WK9 2_h 
5 0 >^-f K9 3tt, fc^tfT/i^-?^ 

[0091] mmt&mms 2±ia*. mm&mm9 4& 

9 4(2. ^®#^JJg9 4 a £*®ffc$Mg9 4 b <h T^tH 
^^tLTV>6 0 ^Sl9 4a(t fc£x.tfTEOS 
(Tetraethoxyorthosi lane) ^Srfflv^^X-rCV 
D (Chemical Vapor Deposition) ft^£j*£;h,fc:Rft; 

[0 0 9 2] x<^^«S*sjgrt;sn5««^*ffi«9H!l 

9 4t£te, tfVv^ K9 3<7)_Lffi— W^Bffii" 

5<fc 9^S3K7L9 5 3M»*S:h/t^a. ««7L 9 5*21*3 

^T, *ffi«»Bt9 4 b«c»j*$ixyh«4>oayB5filli7 t 

[0 0 9 3] *i\ H9^-r'j:5«-^ -LfiBLfc«fc?ft 
^^^^7^/^9 1 _htc, fc£;Lf;f^ o^^^^^te 
R96a, «W^*5»*R9 6b*3J:^o^ 

6ft5W*Mt9 6 c *Tm**t>!Kz*'<y*9 

|^R9 6 a (2, A:i:x.tf«BOlt*«iWJ*fc«B6ifc 
«ffi*3<tt5i»fr«9 6 b % K«IBa>6>tt**iE 

^»flg9 4 b i:0^*t4^r&]-b^^^^$r 5 fr't-6^-C 

m^n^^ti^mm^^titimt^f^9 e a — 9 6 c 

fi, SJK7L9 S&mtX7$>T<< K9 3 

#)\c&mtsinx^z> 0 

[0 0 9 4] Igll 0 (C^-T J: 0 tC s ^7^- 

a, 9 6 c SrIRftl-»*t5r t(c<t 19, 
^»**tb5«*^?fial» (SaiftS) 9 6«r»*t5. 

9 3 it^HSi^TV^o 

[0 0 9 5] *(C S ill tC^-Tcfc 5 t-. ^z§*^^^^ 
9 11(1, fc£*tf«3tttO#y-Y S K»IB^bftS» 
jh»IBBl9 7*»#L, »Jt»IB«9 7 6flcic«*-» 
-»«! ! SS:lll|-r-^t , *tifc»ll8K9 7tcSS*7L9 8S:»fi!c 
■T ^>o w0^jgc?L9 Sfrib\*H&M9 6<b±tiB<D—m* 

mM£tix\,^z> 0 
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[0 0 9 6] Jttl^T. Si^?L9 8 0rt»*-S-tf»Jh»Jffi 

8SriBCTIfiBj|R9 6i:««6«ifc»jB6$nTU^ 0 

T% ¥*#!>xa9 1 ±fc:|8V*TT*MkJR'<*-- ^9 9 

112 5 6(1 (I6jijxi6fr) i:ds-c#, 

&?s<^7'Tm&m'<*—>'9 9m±<Dmmi*mo. 5 

»2:J:0tt«U iM9 6b$r««Cu^l 
[0 0 9 7] Hi 2(c^-f £51^ fciil^^ 

^ *m^^xs<>7'Tm&m>'<* — > 9 9 _b^^ ^ 

T*fc&«'<* — V9 9Jb(cflA^ctf— /U8 2§rl< 0 ft 
V>T, Wx/n9 1^ fc£;ttf**ffiSas#$j2 4 

n^i^, ei 7 Lfc^njso^ 6 co-^-r 3 

2 11. ^O^^rfc^^L^O. 3mmIS^«ri:^ 
-C#, -^CQ#fC£ LTfl, f:tili98. 5Sn-lA 

g-o. 5Cu^Jin;i:m^ ::t\ 

^#^^tf 0 f c ^ ( -j:^l^ y S*Sr#52 4 5 

'CmS^-r^r ^rtcj:9> 98. 5Sn-lAg-0. 

Lfcy7o-IW«:»2 4 StlS^f^r 9. 
*Hlfi<35^ffi6JC*5*tS^^=i^5/^8 lWlA/fctf 
-^8 2^*5*tS««»3»«S:rPl±i-^^i:^7?#-5 0 
ft*5, *lltt^flB6K*5VvT\ _bf5LAc:7^s/^;*fl 

fflv>5rtia^ ^^Tife&JR^*— ^9 9 _b(cH 
A/^-yu8 2SrJ: 95iH(cS3t-f^- idS"C#So ft 

ttA/ffaK— ^8 2 «r«3fti-SieH h "CfT 

\,\ s<lsz7Ti&&:m'<* — ^9 9_LlcflA/fc/K— A- 8 2 

[0 0 9 8] S&lil, ¥m»#='^9 1*:*J*U 
#£^✓^9 1 frh®*^-?^ i 

mi 3tc^i-j;5{-, w^^s/^s i ^gaa 
(S2S^) iooii:^gts:i:^5 0 r 

7$—/U8 2lt ia*&gffii 0 0<D^> Kl 0 1 £®^#J 



(14) ffl20 0 1-3 3 2 64 1 

S^l 0 0 603E®<hO^(Cfi^Jg«-l 0 2^«E^tL 

[0099] *mte<omi&6\z&\,*xtz % ±ieufc«-y 

8U7 0flMUc o *»W#e>tt, 
hr^C7 OffiCD-^-T ^^ry^ 10H6g»^ 
T, HA/fctf— /W8 2<7>^ffi<t^<DflA/fc;K— /U8 2 t 

mnm^mm^tzy<^Tm^my<^—>9 9 £<dih<e> 

[0 10 0] £7c, ±l5L^#y :7u- 

Ml^Sfny hr^(C7 0fl§O^>f =3>-^^^8 1<D 
5*?3 2<B&Jfi<^T\ ffirl2HJfi<0^|g 1 l^l^Ttfc^L 

[0 10 1] JtlELfc#y 7D 

— ^M^rife-rn j/ M^(C7 Offlco-^-f nV^-y^S 1 

#SO^ffi6fC:|oV^ll N j&l 2mm:fc, 115^1. 1 m<D 
20 •y : 7* s 3-y?m<DSr— * 2®lcW 7* 8 i £ l 

[0 10 2] ££>ic, £fc, ±lELfc*TSWft*5j;U« 

=1^5x^8 1 Wl A/fctf<— /l- 8 20iffib<ym 

[0 10 3] JLfaLfc*TKR*3«fcT/fi 
KjK^ctt). ilAyfcTtf— /U8 2 £r 9 8. 5Sn-lAg 
-0. 5 CulcX OBrtlfctl*, fiAyfc^— ;U8 2 tf> 

ft^KOHu^r-liA/fcTK— /U8 2(D*®^^v^T^ 
I^-V9 9 t<DBB<o»gt«oit»ittftv>r ^SrAW 

[0 10 4] *HJfc<DJ&«6ld^-tW\ IIA/^tK-zu 
8 2<Z)M?rSn^9 8. 5lt%SS, Ag^l 

r% miBH%^)^ffi i xmm i,tc^/utd^—/u4 1 mm 
/us 2T*»iRi"^r tias-e**. £<bt^ ha,^tK-/u 

8 2 HA/fc^— /U8 2 IC-g-^tt^) A g 1 
t). tt^^^K— /U8 2JcJ:-6»^»**J:l9»H«-i-S 
50 ^v^toir-TS r ttf-simtteZo 
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[0105] mm<Dwm7) *mm<owmi\*. tit 

x.ffFC-BGA (7y5/^f7^BGA (Ball Grid 
Array) ) ^«^ffiv>r^iti-^>¥«^«i-*^^^ 

[0106)814 (a) teXTf (b) d *^ffi<^^ 
i7(DFC-BGAl 1 l<^Sa$5p®ll"Cfe*9. HI 1 4 

(b) f±> Ull 4 (a) ^G-GSU^ltS^SflBfr® 
OT'fcSo 1^14 (a) |£*5^TI*, t&^<£>fctf> 

—ju (y<^ymm) 1 1 5^it 

[0107] 014 (a) *5£tf (b) (CtjH-^ 5 
^jfecDJfcflg 7(DFC-BGA1 1 Hi, t^rV^y? 

i i 2^>{y^-^-fT^^fls« »2S^) 1 

1 3 ^^gcL/c^C7)T^^o El^:^PI§-r675^ WIS 

«i i 3co^^y^^^i i 2i>m® l £tv%m^iL * 

*rV^v7l 1 2^^^^^JbtLfcJiA/fc^-^l 1 4 

K^^^tb-CV^o *:<ns<y ^m&fcl 1 3 CO 

TV^ e ^Iif^ll2 ttilil 1 3 £ 

******* 1 1 6ri**tt£*x-Cl^5o 

[0108] ^yf^H2ll fct X.tf^»a***J 
7mmX14mm^SS^^tfc^ 2 0 0W 

^-^WbTv>-5 0 -^^2 o oafi^ffi^ta*. ^i^^ 
7j?-/n i 4^St9f*«te>tt'r^So ttA/*W— A'l 1 

4f*. fc^itf^aSrftO. 25mmlStt§^^ 
Wftfi:Uli9 8. 5Sn-lAg-0. 

[0109] teAstdtf— /U 1 1 5 W\ ftMUHK 113© 
Molcisi^T, tiibz-t*i 7^jx9*T*5«fctf#-i. 27 

5 3fi£&5 0 ^Vfl 1 2©«^fttt2 0 0T- 

^^yfy^i i 2^w-t-5m^T-*5i:tj ? ^ 
7^w^*m^^^ ^yfyi/inw 

afli^atSwfc^ts. iiUc^;ni 

5 11 fc£;ttf^©M£#J0. 6 7 mmgKtti - t 
t^ftS t LTii 3 7 P b - 6 3 S n ^r^t 

[0 110] ±ELtFC-BGAl 1 lOMit 

[0 111] «rtE*«fi<OJg«6Jc:i3V^T|g8-H 
1 2ifflWKWUW3yf!X^8 1 ©SfigXSi: 




2001-332641 

*<D**»^yyi 1 2^rW^S«l 1 3|C^«9 
tttfZo ^^H^y^i 1 2H fc£x.tf:7^ 

9teA/*:/tf— /H 1 4SrSl»£-£\ ^OtSft^t 

a r * t?*t«s« i 1 3tc^«9#tt5r * 

Lfctt^tf— >^8 2 98. 5Sn-lAg 

-0. 5Cu^ib^6{iUc^H 1 4 0^l^ 

7P-ll«fe»2 4 5 , Cgffi:t5iil-J:^ *H16 
(0^ffi7^43ttS^^ey 1 2 cojiA/fc ;H 

1 4 K*5tt f»l Ji-TS r. £ 5o 

[0112101 54 3 t-^V^-r(ilg!^^BI§Ufc^^ Bil 
IE**<7>U1B6^*5V^-CH1 lSrfflV^rRflLfc/<y/ 
Tife^JH^^ — ^9 9tt, *nM<OMmi \t3o\t^X\tt 

&mm<DMM7 ic&tfzTt&&m'<*~ >9 9*21 53 

(10^iJx2 0tT) t-r-5-^dST*#, »?>^5^^ 
20 ^Tife^JH^^^^9 9l^±<^F^RSf±j^0. 6 3mm£ 

[0 113] ttA/«#— /H 1 4tt, HAy^PPJSiJffl^^ 

*$2 4 stSSir^S y W-iiU y:7m— *an 

h ^rfpjsy i^7p — asa&sw xm»i 3 o y h m 9 « 

50 [0 114] *JU6<0»HB7^*5V^H (iAyfc^— /i- 
1 1 4Ji, ^flc^ai^i^ttA/^— ^ h^WJBiJU, 
y7P-M^lt-i:la^)MtTV^5 0 -^©fc 

If - i: \zl£ K) n/vtZtf—Ji' 114 $r@^i-^>^tlt 

v>x^f^^^^±tc:f±A/fc^— /H 1 4 £rffM;i-5*§ 
^0 ^fi. *>P>d*C«)ttA/^7K— A-l 1 4^tLt^t, 

il:l^ty7P 

A 1 1 1 ©Sait^ * h SrScfli^-f-S :H^#5 e 
50 [0 115] WtA/«#— ^1 1 4(DM, ^ag^^o, 
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[0 116] ^^Dfy/l 1 2&mmm&l 1 3M& 
^s^l 1 2 **«fi«l 1 3ioBlJi*«»l 1 6£ 

as*u mi s ox^nmvm&mzm-t^k^xv^cD 

[0 117] &(C S Hi 6tC^-r<t 5f-. ±IBUfcttAy 
A- 114^ f^«COi!}it*-fe(C J: 537Pb-63 
Sn^b^5(iU:^H 1 5&mmmmi 1 3COI 

[0 118] ttV>T* ^y^^gffilCg^Jl 1 

7\z.&VtfcyMRi i 8«:»9ftrt-5Ci(cJ:0, Hi 4 
(OtL/cFC-BGA 1 l l ^®iit-T5r k&XZZ> 0 
[0 119] ***W«ffi7JC*5V^TIi. _L1BLfc#ra: 

70iOFC-BGAl 1 1 £r 7 0®®!itL7c o -^O 

C-BGA1 1 1 £:^7*^y*«<D^— J^^Atl/l* 

[0 12 0] ±IELt«T«RfcJ:(«g 
tbl*;^ <£ 9 , HA/fe # ^- 1 14^:98. 5Sn-lA 
g-0. 5CufciJ;»)«/SL;fc:»g\ WtA/«#— /H 1 
4 0»fi»»tt*5<t ^StTiBttSrlfil -5 r £ £ J!, 

[0121] *nm<omm7iz&\,*xi^ (iA/^7j?— 

114(O^Sn^98. 5lt%iS, Agffi 
llt%lg^<tt;Cu^o. 5tt%ttit5C 

t-c, mmmm<DMm 1 -crw utttA/^K— /W4 * ra 

£fc. teA^fc*— /ui 1 4Ji N mo. 5lt%lg^ 
$rg-A/T*^£tf>-{\ «»^*"C|g^-rs/C*S:tt^ 
#-;Hl4-C»iRt5ri:^5, fct/ufc 
/W 1 41*, ttA/fcTsK— /H 1 4(c<g-£;ft,&Ag£ 

i iridct 9, wimnm<nmm 1 -c 
tft^uycifiA/fcTK— /P4 tmm^co^m^-f k#a 

UC*5V>TEIlSrffiV^r»^LfcCSP 1 tf^Sliw. * 
II^170FC-BGA1 1 1 COffi«^®S(C^i- 

oa^fcoitsr tablet <«. 

[0 12 2] JEA±, **M#Jc«toTftS*Lfe«MS:3B 



(16) #^2 0 0 1 -3 3 2 6 4 1 

J0 

[0123] tzk^t£, m&nm<oMms\c&\,^xte s 

Sn, Ag*5<tr5Cu^b^5fflfiKSr U cfr 

tClBi, Pb, Sb, Znjoit;i n^^/M<it 

JO rWii^(:^t6§^^L/:^\ Pb:teJ:tfS 

ft^ict K>m&&&i,xhm&toizm\,*&m<k&to*& 

[0 12 4] 

20 (i) *»wi2ij:tttf. ^siffaeiB^^r-rettA/^^- 

Sn75^9 7. 7tf%-9 9. 3lt%tS, 
Ag^ftO. 5li%~l. 5m-BL%m&te£ViCu& 

mo. 2 ffiS%- o . 8 fifi%as £ LfcMfifc-c?£jSi- 

(2) **93KJ:*itf. ^Wfr««*s^ri-sttA/^:#- 
Sn^9 7. 7lf%-9 9. 3lt%iS % 

AgiSfiO. 5fift%— l. 5lt%Sgjoit;Cu^ 
#J0. 2M%-0. 8M%lS^lfcE*T«t 

(3) ^W*MeK*swt-*tt/^^#- 

/^m^«tu ; ^Di^^K{k-r^r tas-c*****?, rat 

(4) *&fcmm&&-tz>teAsi£#- 

JU%^ Sn^9 7. 7lt%-9 9. 3lt%gg, 
Ag^O. 5lt%-l. 5lt%gSjoit;Cu^ 

(5) *»WJ-J:ixtf, ¥WfrSg«^#-r5ttA/^:^- 
yU^r. Sn^9 7. 7lf%-9 9. 3lt%Sg, 
Ag^O. 5li%-l. 5lf%IS^J:(;Cu^ 

^jo. 2fifi%-o. 8m*%mmt ^tz.m.f&xM&'t 

(6) **W«-J:ixfi. *W*jg«^*Ti-Stt/y^- 
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(17) 
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31 



32 



(7) ^^(aiiil ***»«^*r5f±A/«^- 

Sn^97. 7lt%-9 9. 3 fil:%©S, 
Ag«0. 5fifi:%-l. 5lt%glfci:(;cu^ 
#*o. 2fiS%-o. 8fift%mS^Lfcm^-e^i- 

^MtCBi, Pb, Sb, Zn*5j:U<I 

[Hi] (a) *5<fctf (b) jtSfi^ffi-C 
[B2] IIJSo»lB-r?*)5***K«t-fflv^ 

[B3] (a) *5j:t/ (b) mm<ommx 

IH4] (a) *5«fctf (b) tt*«W<0— JOS^fS"? 

[B5] (a) *3«tt^ (b) \X*&m<n— nM<oMffltx 

me] (a) *5<tt/ (b) tt*fg^<^— mm<ommx 
iH7i (a) *3«ktf (b) nm<ommx 

vtcmnwrmmxfrZo 

m 1 o ] h 9 k«< ^ii^iiiii^^gM 

[BlllBlO l-»c< ¥Wfri£«o«ifiXg*tf>Ifffl 
[B121BH t-*R< ¥#<MS«<o«3fixa**>K» 
[Hi 3 J Hi 2{cM<^^©^^X^4 , o^as 

mmmxibZo 

[Hi 4] (a) joctt^ (b) \ttmw<D— mm<DMffi 

So 

[bis] no 1 4 itCTjk Ltc¥mi£mwL<ommjjfe<?>—w 40 
[Bi6] m 1 5 (d^< **ft»«^K5Sxe* 

1 CS P 

2 S« (HS«) 

4 tiA/^/K — & (s<^ymm 

5 i/tfvj^ 

6 KWIB ^0 



11-38 1&f$.j& 
4 1 C S P 

42 (ii mm 

43 ^y*-*^ owm*^*:/) 

4 4 f*Ay/ctf-/U (✓< 

4 5 iRls? JlsyVJ^ 

4 6 KttJIB 

5 1 3VC S P 
5 2 IC(*1 Stt) 

5 3 V^mtitf-y?) 

5 4 i4A/«aR— (/ozfrnm) 

5 5 tf^T^ ^W^-Y 

5 6 ^ Kttli 

6 1 7/Kt#ISS (JB2S«) 
6 2 Ag-Pt^yK 

6 3 ISi 

7 1 (S 2 &K) 

72 a 79y^^*9 (WHBfi) 

72b 79y*>»^ ; eJ (mT-^5p a p) 

7 3 y-h7W 
74 ife 

8 1 vjazsry? i/* 1 ) 

8 2 A' ('O^Ttffi) 

9 1 H*****'^ (JBlS«) 
9 2 WmififtM 

9 3 tJO'^^ is4fs<y K 
9 4 Affiftff R 
9 4a ^anftflM 
9 4b «S«8IR 
9 5 SM£?L 

9 6 SiEigg (BM) 

9 6a ig#:R 
9 6b a£#:R 
9 6c >g#R 
9 7 ttJhWIBJR 
9 8 SM*?L 

9 9 ^^^T»AJH^^— >- (BMSUI) 

1 0 0 mmmm m 2 mm) 

10 1 7VK 
10 2 

111 FC-BGA 

1 1 2 ^^yf^^ (*»#fy^) 

1 1 3 ^iS^ (» 2 £*) 

1 1 4 |±A/«#— A- (^VTTRtf) 

115 A* 

1 1 6 

1 1 7 «3t#J 
118 
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(18) 
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[II] 

m i 



[HI2] 
0 2 



(a) 
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